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ADENOHYPOPHYSEAL CHANGES IN PATIENTS DYING OF
ACUTE RENAL TUBULAR NECROSISt
A method of studying the topographical distribution and cytological char-
acteristics of the glandular cells of the human adenohypophysis was de-
scribed in a previous report.' A cell classification based on probable func-
tional significance was introduced in an attempt to achieve a greater degree
of correlation between morphological and clinical observations. Application
of this method to a group of normal adult and male adolescent glands re-
vealed a predominance of storage cells in the adult, while adolescent glands
showed evidence of increased secretory activity in both basophilic and
acidophilic cells. These alterations, it was felt, reflected increased pubertal
gonadotropic and growth hormone secretion.
The present study is an evaluation of adenohypophyseal cytology in pa-
tients dying in uremia of acute tubular necrosis. The striking alterations
observed in both acidophilic and basophilic cells are interpreted as the
morphologic expression of altered pituitary function in response to acute
malnutrition. Patients with acute renal disease warrant special considera-
tion because all were in good health until the onset of renal failure and
their clinical course was short and could be studied in detail. They repre-
sent, furthermore, the special problem of possible effects on the hypophysis
of renal disease per se.
METHODS
The method of study of the adenohypophysis has been described in detail elsewhere.'
Following fixation in buffered 10 per cent USP formalin, the glands were cut so as
to remove first a 1 mm. mid-sagittal section including the pituitary stalk. The remain-
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ing portions were then bisected, one in the equatorial, the other in the coronal plane.
Paraffin sections from all glands were stained with Pearse's trichrome PAS,2' Mal-
lory's orange G-aniline blue,' Gomori's aldehyde fuchsin,16 Halmi's aldehyde fuchsin
counterstained with orange G-fast green,'8 and Mallory's phosphotungstic acid hema-
toxylin.'
The trichrome PAS sections were employed for a quantitative study of the topo-
graphic distribution of cell types. Contiguous "high-dry" microscopic fields were
examined so as to cover an entire histologic section. A differential count, continuous
from field to field, was performed, recording one score for approximately 25 cells of
each type. The data were then transferred to squared graph paper, with each square
representing one microscopic field, one dot on the graph representing approximately
25 cells.
The following cell classification was employed:
Storage basophils. Cells with small nuclei whose cytoplasm was densely granulated
with PAS positive material.
Storage acidophils. Cells with small nuclei whose cytoplasm was densely granulated
with orangophilic material.
Secretory basophils. Large cells with generally prominent nuclei and delicate cyto-
plasmic stippling by fine, predominantly PAS positive granules.
Secretory acidophils. Large cells with cytoplasmic stippling by predominantly
orangophilic granules.
Hypersecretory cells. Cells with very large, hyperchromatic or vesicular nuclei and
variable cytoplasmic mass containing only occasional PAS positive or orangophilic
granules.
Chromophobes. Cells with small nuclei and scant agranular cytoplasm.
Many of the secretory cells were truly amphophilic, containing both PAS positive and
orangophilic cytoplasmic granules. They were classified according to their predom-
inant granulation.
Sections of the other organs, including the endocrine glands, were fixed in Zenker's
fluid with 5 per cent glacial acetic acid, embedded in paraffin and stained with phloxine
and hematoxylin. Adrenal sections were also stained by Wilder's reticulum method.'8
RESULTS
Clinical observations. Six patients dying in uremia of acute renal tubular
necrosis were studied. There were five females and one male with ages
ranging from 29 to 75 years. The periods of illness varied from 7 to 21
days and the patients were observed at Emory University Hospital for
from 3 to 15 days. Tubular necrosis occurred as a complication of surgical
procedures in three patients and in the other cases was related to (i) pla-
centa accreta with ruptured uterus, (ii) acute cholecystitis, and (iii) undi-
agnosed acute febrile disease.
The significant clinical observations are described in the Appendix, and
are summarized in Table 1. All six patients were uremic during the period
of observation. Death appeared to be due directly to uremia and associated
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electrolyte disturbances in four patients, to congestive heart failure in one
(Case 5), and to bronchopneumonia in another (Case 6). Five patients
remained severely oliguric or anuric. One patient (Case 4) had a copious
diuresis, but continued to have an elevated non-protein nitrogen and de-
veloped hypokalemia.
All patients were maintained on either intravenous glucose alone, or
combined intravenous and oral carbohydrate solutions. The estimated aver-
age daily caloric intake ranged between 220 and 975. These estimates rep-
resent total intake and do not take into account losses caused by vomiting
or gastric suction.
Three patients received injections of insulin. One patient (Case 4) was
given adrenocorticotropin throughout her hospital course, and another
(Case 1) received 300 mg. cortisone the day of onset of illness. Patient 3
had been taking an unknown thyroid preparation for 15 months.
Morphological observations. The adenohypophyses of all of these patients
showed striking changes. These consisted of a marked increase in the pro-
portion of secretory acidophils and hypersecretory cells, and, with one ex-
ception, a decrease in secretory basophils.
Table 2 shows the results of the differential counts performed on the
equatorial sections of the glands. Secretory acidophils, which normally
comprise 1 to 3 per cent of all cells, here accounted for 17.7 to 37.0 per cent.
Hypersecretory cells, virtually absent from normal glands, represented 7.2
to 16.1 per cent of all cells. The marked shift to secretory acidophils and
hypersecretory cells appeared to be at the expense of both storage acido-
phils and chromophobes. The proportion of secretory basophils was mark-
edly decreased (1.7 to 2.8 per cent) in five patients. They were increased
above the normal range in one patient (Case 1), a 38-year-old female who
had undergone bilateral oophorectomy 14 days before death. Differential
counts of the mid-sagittal and mid-coronal planes showed no significant
variation from those of the equatorial sections.
The topographical distribution of cell types in Patients 2 and 3 are shown
in Figures 1 and 2. A typical cell distribution pattern from a normal adult
adenohypophysis is included for comparison (Fig. 3). The illustrations
emphasize the striking increase in the proportion of secretory acidophils.
These tend to be most concentrated in the peripheral portions of the sec-
tions. Hypersecretory cells are also prominent in these glands and show a
distribution similar to that of the secretory acidophils.
The distribution of cells in the other hypophyses did not vary signifi-
cantly from those illustrated. The distribution of the increased numbers of
secretory basophils in Patient 1 paralleled quite closely the distribution of
40
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storage basophils. Many of the storage basophils in Patient 4, who had re-
ceived adrenocorticotropin therapy, displayed Crooke's hyaline change."'
Preparations stained by the method of Halmi showed some variation
from gland to gland in the relative numbers of "beta" and "delta" cells but
there was no significant variation in different areas of any one gland.
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FIG. 1. Topography of adenohypophyseal cell distribution in Case 2, sectioned in
mid-sagittal, equatorial, and coronal planes. The upper left group shows the equatorial
plane. The lower left group represents the coronal plane with the upper margin of
the section corresponding to the upper extreme of the graphs. The group at the right
shows the mid-sagittal plane. B. Storage basophils. b. Secretory basophils. A. Stor-
age acidophils. a. Secretory acidophils. hs. Hypersecretory cells. nh. Neurohypophy-
sis. Each dot represents approximately 25 cells. Note the large numbers of secretory
acidophils and hypersecretory cells which tend to be most concentrated at the peri-
pheral areas of the sections. Note also the paucity of secretory basophils. Compare
with Figure 3.
42
Volume 33, August 1960Adenohypophysis in renal necrosis I GOLDEN, BONDY, CHAMBERS
V., ~ ~
A
XBB Xb .
M ~ ... .. As-;--:
A 0Q $hs
FIG. 2. Topography of cell distribution in Case 3. Symbols and orientation as in
Figure 1. The distribution of cells is very comparable to that in Figure 1.
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The adrenal glands of these patients were within normal weight range
except for Patient 4 who had received adrenocorticotropin therapy. There
was marked lipoid depletion of the cortices in five of the six patients. The
thyroid glands showed cuboidal to low cuboidal follicular epithelium and
normal appearing colloid. Several glands showed mild interstitial fibrosis
and in one there was slight interstitial chronic inflammatory cell infiltra-
tion. The gonads were absent in one patient, normally active in two, and
atrophic in three. Parathyroid glands were examined in two patients. They
appeared hyperplastic in one, and normal in the other. The pancreatic in-
sular tissue was normal in all patients.
DISCUSSION
The adenohypophyses of six patients dying in uremia of acute renal
tubular necrosis showed striking morphological alterations compared with
the normal gland (Table 2). All of them showed a markedly increased
proportion of cells characterized cytologically by large active nuclei and
cytoplasm containing delicate acidophilic granules (secretory acidophils).
Still more active cells with hyperchromatic nuclei and very little visible
cytoplasmic granulation (hypersecretory cells) comprised a significant per-
centage of all cells. The augmentation of these two cell types was at the
expense of densely granulated (storage) acidophils and small inactive
chromophobes. Delicately granulated cytologically active basophilic cells
(secretory basophils) were reduced in proportion in five of the six glands.
The interpretation of morphological changes in terms of altered physio-
logical activity is difficult and may be misleading. The classification of cell
types used in the present study is based on alterations which have been
described in secreting cells of other glands, and on the assumption that such
changes have a comparable significance when observed in the pituitary
gland. In addition, the designation of small, densely granulated cells as
"storage" cells and the larger, cytologically more active and sparsely granu-
lated cells as "secretory" elements is supported by many observations in
patients with clinical evidence of altered hypophyseal function, particularly
those of Severinghaus,4' Pearse,8" Russell,'3 and Russfield.' Our findings in
the present group of hypophyses are therefore interpreted as showing a
marked increase in the secretory activity of the acidophil cells and decreased
secretory activity of the basophils. Since the weight of evidence indicates
that acidophils secrete growth hormone8' and that basophils secrete adreno-
corticotropin,25 thyrotropin, and gonadotropins,'3" we would infer on the
basis of morphological observations that these patients were secreting in-
44
Volume 33, August 1960Adenohypophysis in renal necrosis I GOLDEN, BONDY, CHAMBERS
* :. I : *N *.;..:@ .. *.:
* :.S :-: * * I
.
I
.
*
, .
I
.:
nh/
A
a I2!mL
]:
b
a
a
FIG. 3. Cell distribution in a normal adult male who died of acute carbon monoxide
poisoning. Symbols and orientation as in Figure 1. Note predominance of storage
acidophils, the small numbers of secretory acidophils, and the greater number of secre-
tory basophils when compared with Figures 1 and 2. Hypersecretory cells were not
present.
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creased amounts of growth hormone and decreased amounts of the hor-
mones of basophil origin.
Support for these conclusions must be sought in the physiological status
of our patients. Although they differed in many respects, certain important
disturbances were common to all. After the onset of renal failure they were
severely undernourished in terms of calories, and absolutely starved of pro-
teins and fats. All showed progressive renal failure with extensive tubular
destruction, uremia and electrolyte disturbances. Finally, all had been
acutely ill at the onset of their disease.
The effects of starvation may be considered first. The metabolic pattern
during caloric deprivation shifts to one in which fat becomes almost the
only substrate, while protein and carbohydrate are spared. This adjustment
may depend to some extent on the secretion of growth hormone. Growth
hormone (along with corticotropin and thyrotropin) is known to promote
ketogenesise'10 and the mobilization of fat from the depots both as free fatty
acids1" and as triglycerides which move to the liver.9"'7 At the same
time, growth hormone reduces the breakdown of proteins"' and limits the
utilization of carbohydrate both directly and by promoting its storage as
muscle and liver glycogen.'9 "' Since the metabolic adjustments to starva-
tion are parallel to those produced by growth hormone, it has been sug-
gested that the secretion of this hormone may be an important factor in the
adjustments to caloric restriction.' The administration of carbohydrate
supplements (as in our patients) would not be likely to alter this response
qualitatively, although it would enhance the sparing of protein and reduce
the severity of ketosis.
A further stimulus to growth hormone secretion could have been the
reduced mass of functioning renal tissue in these patients. It is well estab-
lished that compensatory renal hypertrophy is greatly reduced in the absence
of the pituitary,' and that pituitary growth hormone is a potent renotropic
substance.' The stimulus to renal hypertrophy appears to be the reduction
of renal functioning mass rather than uremia itself.7
These physiological considerations lead to the conclusion that the in-
creased numbers of secretory acidophils and hypersecretory cells observed
in the adenohypophyses of these patients might well represent the morpho-
logical expression of enhanced secretion of growth hormone.
An interpretation of the decrease in secretory basophils requires con-
sideration of factors which may have modified adrenal cortical, thyroid, and
gonadal function in these patients. These include the effects of starvation,
acute stress, and the loss of excretory function.
46
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Undernutrition, whether in the form of anorexia nervosa4 or in the en-
forced starvation of prisoners of war,"' leads to depression of gonado-
tropic hormone secretion. Starvation is also associated with reductions in
basal metabolic rate and thyroidal iodine uptake"81 and histological changes
in the thyroid consistent with reduced function.' The secretion of thyroid-
stimulating hormone in response to goitrogens is reduced in starving
animals.'
Adrenal function is probably reduced in starving humans, since the excre-
tion of total 17-ketosteroids' and of 11-oxygenated 17-ketosteroidsS' dimin-
ishes. The plasma 17-hydroxycorticosteroids remain normal or even ele-
vated, " probably because the rate of catabolism of the steroids is reduced.
Furthermore, the secretion of ACTH may be limited by the absence of an
adequate protein intake.'
One might expect the acute onset of illness to have been associated with
an increased secretion of ACTH. By the time of death, however, renal
failure and impaired hepatic function (which often accompanies the shock
leading to tubular necrosis) would probably have reduced the rate of de-
struction and excretion of adrenal hormones so that a high plasma steroid
concentration would be maintained even though adrenal activity returned
to a normal level.' The loss of excretory function might similarly con-
tribute to a reduction of gonadotropin and thyrotropin secretion.
The reduced percentages of secretory basophils in the adenohypophyses
of our patients, therefore, are consistent with reduced secretion of gonado-
tropins, thyroid-stimulating hormone, and ACTH during the terminal
phases of illness. The morphological observations of the target organs in
these patients are compatible with this conclusion. Case 1, however, is an
interesting exception, since secretory basophils were increased above the
normal range. This patient had had a bilateral oophorectomy just before
the onset of renal failure, and the increased percentage of secretory baso-
phils probably represented the effects of castration.'
Our interpretation of the morphological changes in the adenohypophyses
of these patients appears to be supported by a consideration of their nutri-
tional status and its expected effects on pituitary function. The patients,
however, were also suffering from renal failure and some had additional
disturbances such as congestive heart failure and infection, disturbances
which could have contributed to altered pituitary function. The only con-
stant finding, aside from undernutrition, was an elevated blood urea nitro-
gen. Observations of the pituitary morphology of undernourished patients
without uremia would separate the role of these two factors in causing the
acidophilic changes described in this report. Preliminary observations of
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autopsy material from severely undernourished patients dying of cancer
show changes comparable to those described in the uremic patients, whereas
the cytological pattern of patients who had maintained their nutritional
status deviates only slightly from normal.1'
We conclude that the morphological changes observed in the adenohy-
pophyses of our group of patients with renal failure reflect altered hypo-
physeal function, possibly due to malnutrition. It is suggested further that
nutritional status may be a significant factor that should be taken into
account in the evaluation of all human pituitary glands.
SUMMARY
The adenohypophyses of six patients dying in uremia of acute renal tubu-
lar necrosis were found to contain an increased proportion of secretory
acidophils and hypersecretory cells and decreased percentages of secretory
basophils. The increased secretory activity of the acidophil cells is con-
sistent with the concept of increased growth hormone secretion and may
reflect a response to starvation. The decrease in secretory basophils prob-
ably indicates a diminished secretion of gonadotropins, thyroid-stimulating
hormone, and adrenocorticotropin. These observations indicate that the
nutritional status of the patient should be taken into account in the evalua-
tion of human pituitary cytology.
APPENDIX
Case 1. This 38-year-old female underwent hysterectomy and bilateral
salpingo-oophorectomy three days before transfer to Emory University
Hospital. She received two units of incompatible blood during the opera-
tion and was in shock for 28 hours. Hemoglobinuria was followed by
severe and persistent oliguria. She was given several further blood transfu-
sions, pressor agents, and 310 mg. of cortisone to combat shock. Paralytic
ileus required Wangensteen suction.
The daily urinary output varied between 35 and 125 ml. during the 11
days of observation at Emory University Hospital. Hemodialysis was per-
formed on the 4th and 11th hospital days. The temperature varied between
98.00 and 101.20 F. The terminal plasma non-protein nitrogen was 255
mg./100 ml., the serum sodium 125 m.Eq./L., the potassium 6.7
m.Eq./L., and the blood hemoglobin 10.8 gm./100 ml.
The patient was maintained on oral and intravenous carbohydrate solu-
tions. The estimated average daily caloric intake during observation was
250 calories.
Autopsy findings. The body appeared well developed and moderately
well nourished. The principal findings were marked acute renal tubular
necrosis without evidence of pre-existing kidney disease, generalized peri-
tonitis with early gangrene of the bowel, marked icterus and anemia.
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The uterus, Fallopian tubes and ovaries were absent. The thyroid gland
weighed 16.0 gm. The follicular epithelium was cuboidal and no histologic
abnormalities were noted. The adrenal glands weighed 7.6 and 6.0 gm.
The zona fasciculata had a slightly nodular configuration, but no significant
lipoid depletion was noted. The parathyroid glands showed a prominence
of large "water-clear" cells. The pancreatic islets were normal.
Case 2. A 75-year-old female developed symptoms of acute cholecystitis
with marked nausea and vomiting 13 days before death. She was admitted
to another hospital where her symptoms gradually subsided. Oliguria, how-
ever, was noted on the 4th day of illness, shortly followed by anuria. Her
plasma non-protein nitrogen rose to 200 mg./100 ml. and the serum potas-
sium to 7.0 m.Eq./L.
She was transferred to Emory University Hospital five days before
death. She received a single hemodialysis the day before death, and one
administration of insulin and intravenous glucose. She remained anuric.
The terminal plasma non-protein nitrogen was 123 mg./100 ml., the serum
potassium 7.5 m.Eq./L., and the blood hemoglobin 10.7 gm./100 ml. The
temperature varied between 97.00 and 102.40.
She was maintained on intravenous and some oral carbohydrates. The
estimated average daily caloric intake during observation was 700 calories,
but there was persistent nausea and vomiting.
Autopsy findings. The body was 160 cm. in length and weighed approxi-
mately 70 Kg. The principal findings were a subsiding acute and chronic
cholecystitis, severe fatty metamorphosis of the liver and marked acute
renal tubular necrosis.
The thyroid gland weighed 12.0 gm. There was minimal histologic nodu-
larity and slight interstitial fibrosis, but the follicles were of normal size
and the epithelium was generally cuboidal. The adrenal glands weighed
5.0 and 6.0 gm., had a normal architectural pattern, but showed severe
lipoid depletion. The ovaries and endometrium were atrophic. The pan-
creatic insular tissue was histologically normal.
Case 3. A 37-year-old female developed vaginal bleeding at 18 weeks
gestation. The fetal membranes ruptured and a macerated fetus was de-
livered at another hospital. The patient was in shock for 12 hours follow-
ing delivery, despite several transfusions of plasma and whole blood. Per-
sistent oliguria, 30-45 ml./day, developed the day after delivery (15 days
before death). She was treated with intravenous glucose solutions, and
several insulin injections. The blood urea nitrogen rose to 246 mg./100
ml., and she was transferred to Emory University Hospital. Past history
revealed that she had been taking an unknown dose of a thyroid preparation
for 15 months.
Hemodialysis was performed on the 5th and 3d days before death. Ab-
dominal distention and paralytic ileus became severe despite gastric suction.
The urinary output remained between 0 and 16 ml. per day. The tem-
perature rose to 1040 F. and icterus appeared. The terminal plasma non-
protein nitrogen was 153 mg./100 ml., the serum potassium 8.3 m.Eq./L.,
and the blood hemoglobin 12.2 gm./100 ml.
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The estimated average caloric intake during observation was 700 calories
per day. This consisted of intravenous and some oral carbohydrate solu-
tions.
Autopsy findings. The body was well developed and well nourished. The
principal findings were acute renal tubular necrosis, ruptured gravid uterus
with acute endometritis and placenta accreta. Most of the placental tissue
was necrotic but a rare viable villus was encountered. There was an acute
peritonitis with 5,000 ml. hemoperitoneum and a central and midzonal hepa-
tic necrosis.
The thyroid gland weighed 13.0 gm. The follicles were normal in size
and were lined by cuboidal epithelium. A few small foci of fibrosis and
lymphocytic infiltration were seen. The adrenal glands weighed 5.1 and
4.8 gm. and displayed severe lipoid depletion with an occasional focus of
cortical cellular degeneration. The ovaries contained an involuting corpus
luteum of pregnancy and normal ovarian stroma. Breast sections showed
active secretion. The islets of Langerhans were normal.
Case 4. This 29-year-old female was well until 6 days before admission
to Emory University Hospital when she developed fever of 1040 F., accom-
panied by chills, abdominal pain, nausea and vomiting. She was given
parenteral penicillin, but developed a macular rash. The rash and fever
subsided when tetracycline therapy was substituted. Persistent oliguria,
however, was noted shortly after the onset of symptoms.
The plasma non-protein nitrogen was 200 mg./100 ml. The urine out-
put during the first 7 days of hospitalization ranged from 50 to 315 ml./
day, and the non-protein nitrogen rose to 365 mg./100 ml. The serum
potassium remained within normal limits. Hemodialysis was performed
on the 8th hospital day. The non-protein nitrogen fell to 181 mg./100 ml.,
and diuresis started. The urine output during the next 7 days ranged from
300 to 3,000 ml. per day. The non-protein nitrogen, however, rose again
to 245 mg./100 ml. while the serum potassium fell to 2.4 m.Eq./L. The
blood hemoglobin varied between 8.4 and 11.1 gm./100 ml. The tempera-
ture varied between 1000 and 101° F. Nausea and vomiting became se-
vere; there was increasing somnolence and death followed a generalized
convulsion. The patient received only intravenous and oral glucose solu-
tions after the second hospital day. The estimated average caloric intake
during observation was 975 calories per day. Insulin and intravenous glu-
cose were administered several times and she received 40 mg. ACTHAR
gel daily during most of her hospital course.
Autopsy findings. The body was slender, measuring 162 cm. in length
and weighing 52 Kg. The principal finding was an extensive renal tubular
necrosis with a predominence of tubulorhexis. There was some central and
midzonal hepatic necrosis, and focal myocardial necrosis compatible with
the lesions of hypokalemia.
The thyroid gland weighed 12.5 gm. The follicles were normal in size
and were lined by low cuboidal cells. The adrenal glands weighed 7.5 and
10.0 gm., and showed marked lipoid depletion. The ovaries were grossly
and histologically normal, and the endometrium was in proliferative phase.
The pancreatic islets were normal.
50
Volume 33, August 1960Adenohypophysis in renal necrosis I GOLDEN, BONDY, CHAMBERS
Case 5. This 68-year-old male underwent a transurethral prostatic resec-
tion 8 days before transfer to Emory University Hospital. He went into
shock during the procedure and postoperatively developed persistent oli-
guria with a rise of blood urea nitrogen to 165 mg./100 ml., and serum po-
tassium to 6.3 m.Eq./L.
He was treated with potassium adsorbing resin, intravenous glucose and
insulin and fluid restriction. He remained afebrile. The urinary output
averaged 170 ml./day, and the plasma non-protein nitrogen did not rise
above 225 mg./100 ml. The blood hemoglobin fell from 10.2 to 7.6 gm./
100 ml. He developed signs of congestive heart failure and died of acute
pulmonary edema.
The estimated average caloric intake was 220 calories per day.
Autopsy findings. The body was moderately obese, measuring 175 cm.
in length and weighing 76 Kg. The principal findings were acute renal
tubular necrosis, acute pulmonary edema, and focal early bronchopneu-
monia.
The thyroid gland weighed 27.6 gm. There was slight interstitial fibrosis.
The follicular epithelium varied between cuboidal and low cuboidal. The
adrenal glands weighed 6.0 and 5.2 gm. There was marked lipoid deple-
tion of the cortex and the zona glomerulosa appeared slightly nodular and
thickened. The testes showed a marked decrease in spermatogenesis, and
some decrease in Leydig cells. The pancreatic islets were normal.
Case 6. This 48-year-old female developed oliguria and then anuria fol-
lowing a subtotal gastrectomy for peptic ulcer. She became comatose the
fourth day of illness and was transferred to Emory University Hospital.
She had received only intravenous fluids.
The non-protein nitrogen at the time of admission to this hospital was
140 mg./100 ml., the serum potassium 4.9 m.Eq./L. She remained anuric
and comatose. The temperature rose to 1020 F., and she died on the 3d
day of observation. Her caloric intake consisted entirely of intravenous
glucose solutions, and averaged 500 calories per day.
Autopsy findings. The body appeared well developed, and well nourished
measuring 167 cm. in length, and weighing approximately 70 Kg. The
principal findings were acute renal tubular necrosis, and bilateral broncho-
pneumonia and pulmonary edema.
The thyroid gland weighed 15.0 gms. There was a diffuse interstitial
fibrosis of moderate degree and some variation in the size of the follicles.
Most of the follicles were lined by a low cuboidal epithelium. The adrenal
glands weighed 6.0 and 7.0 gm. The architectural pattern was normal, but
there was marked lipoid depletion. The ovaries appeared atrophic with no
active germinal follicles, and the endometrium was atrophic. A parathy-
roid gland was histologically normal with no evidence of hyperplasia. The
islets of Langerhans were unremarkable.
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